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The  present  invention  relates  to  a  ceramic  color  composition  and  a  process  for  producing  a  sheet  glass 
by  using  the  ceramic  color  composition. 

Heretofore,  a  so-called  ceramic  color  paste  for  automobiles  has  been  commonly  used,  whereby  a 
ceramic  color  composition  is  formulated  into  a  paste  and  screen-printed  along  the  peripheral  portion  or  the 

5  center  portion  of  a  window  glass  of  an  automobile,  followed  by  drying  and  baking  during  the  bending  step. 
This  ceramic  color  paste  is  used  for  the  purpose  of  forming  a  colored  opaque  layer  by  baking  it  along  the 
peripheral  portion  of  a  blank  sheet  glass  and  thereby  to  prevent  the  deterioration  of  an  urethane  adhesive 
by  ultraviolet  rays,  or  to  prevent  the  bonded  portion  from  being  seen  through  from  outside  the  vehicle.  As 
such  a  composition,  a  composition  prepared  by  incorporating  a  heat  resistant  colored  pigment  to  a  glass 

io  powder,  is  known  and  usually  has  a  color  of  black  or  dark  gray. 
On  the  other  hand,  especially  in  the  case  of  a  vehicle  rear  window  glass,  a  silver  paste  is  printed  and 

baked  in  a  pattern  of  lines  as  an  electric  heater  to  prevent  fogging  of  the  rear  window  glass.  The  electrode- 
forming  portion  (i.e.  the  busbar  portion)  may  sometimes  be  overlapped  positionwise  with  the  baking  portion 
of  the  above-mentioned  ceramic  color.  In  such  a  case,  it  is  usual  that  a  ceramic  color  paste  and  a  silver 

75  paste  are  lap-printed  on  a  sheet  glass,  followed  by  baking. 
However,  with  sheet  glass  produced  by  a  conventional  method,  it  was  inevitable  that  silver  in  the  silver 

paste  migrated  through  the  ceramic  color  layer  to  reach  the  sheet  glass  and  thereby  to  develop  an  amber 
color.  Such  color  development  makes  the  presence  of  the  electrode  portion  of  the  above  silver  paste 
distinct,  and  thus  creates  a  problem  that  the  appearance  of  the  vehicle  window  glass  as  observed  from 

20  outside  is  thereby  substantially  impaired. 
The  present  invention  has  been  made  to  solve  the  above  problem  inherent  to  the  prior  art.  It  is  an 

object  of  the  present  invention  to  effectively  prevent  the  migration  of  silver  in  the  silver  paste  and  to  present 
a  ceramic  color  composition  characterized  in  that  it  does  not  bring  about  amber-color  development  and  a 
process  for  producing  a  sheet  glass  by  using  such  a  ceramic  color  composition. 

25  The  present  invention  provides  a  ceramic  color  composition  comprising,  as  inorganic  components,  from 
40  to  95  wt%  of  a  glass  powder,  from  4  to  40  wt%  of  a  heat  resistant  pigment  powder  and  from  1  to  30 
wt%  of  a  boride,  a  nitride,  a  carbide,  lead  sulfide  or  a  mixture  thereof. 

Further,  the  present  invention  provides  a  process  for  producing  a  sheet  glass,  which  comprises 
preparing  a  ceramic  color  paste  containing  the  above  ceramic  color  composition,  forming  a  layer  of  said 

30  ceramic  color  paste  on  a  part  of  a  blank  sheet  glass  surface,  forming  a  layer  of  a  silver  paste  to  cover  at 
least  a  part  of  the  layer  of  said  ceramic  cover  paste,  followed  by  heating  and  baking  to  obtain  a  sheet  glass 
having  a  ceramic  color  layer  laminated  on  a  part  of  the  blank  sheet  glass  surface  and  a  silver  layer 
laminated  on  at  least  a  part  of  the  ceramic  color  layer. 

In  the  accompanying  drawing,  Figure  1  is  a  plan  view  of  a  vehicle  window  glass  produced  by  the 
35  present  invention,  wherein  reference  numeral  1  indicates  a  blank  sheet  glass,  numeral  3  indicates  a  layer  of 

ceramic  color  paste,  numeral  4  indicates  a  busbar,  and  numeral  5  indicates  a  heater  line. 
Now,  the  present  invention  will  be  described  in  further  detail  with  reference  to  the  preferred  embodi- 

ments. 
The  ceramic  color  composition  of  the  present  invention  is  composed  mainly  of  the  inorganic  compo- 

40  nents  as  specificed  above,  and  an  organic  vehicle  is  incorporated  thereto  to  form  a  paste.  By  using  such  a 
ceramic  color  composition,  a  vehicle  window  glass  having  such  a  ceramic  color  composition  printed  thereon 
and  a  silver  paste  further  printed  thereon,  can  be  made  free  from  amber-color  development  due  to 
migration  of  silver  even  when  baked  during  the  usual  bending  step  and  thus  free  from  impairment  of  the 
appearance  as  observed  from  outside  the  vehicle. 

45  If  the  content  of  glass  powder  among  inorganic  components  of  the  ceramic  color  composition  of  the 
present  invention  is  less  than  40  wt%,  the  composition  tends  to  be  hardly  baked  onto  the  blank  sheet  glass. 
On  the  other  hand,  if  it  exceeds  95  wt%,  the  amount  of  a  component  other  than  the  glass  powder  i.e.  a 
pigment,  or  a  boride,  a  nitride  or  carbide,  tends  to  be  too  small,  whereby  the  effect  for  preventing  migration 
of  silver  or  for  presenting  a  desired  color,  tends  to  be  hardly  obtainable.  Such  a  glass  powder  is  not 

50  particularly  limited  so  long  as  it  is  capable  of  fusing  to  a  blank  sheet  glass,  and  its  composition  is  also  not 
particularly  limited.  Various  glass  powders  such  as  lead  borosilicate  type,  lead  titanium  silicate  type, 
bismuth  borosilicate  type  and  a  mixture  thereof  may  suitably  be  selected  for  use.  Even  for  the  application  to 
vehicles,  a  glass  powder  having  a  similar  composition  may  suitably  be  used.  However,  in  the  case  of  a 
vehicle  window  glass,  it  is  common  that  a  blank  sheet  glass  is  subjected  to  press  bending  at  the  same  time 

55  as  baking.  Accordingly,  the  production  efficiency  increases  when  a  glass  powder  readily  releasable  from  the 
press  bending  mold  is  employed.  For  example,  as  such  a  ceramic  color  composition,  a  glass  powder 
capable  of  fusing  to  the  substrate  glass  at  a  temperature  of  from  500  to  620  °  C  and  capable  of  devitrifying 
at  a  temperature  of  from  550  to  750  °  C,  is  suitable  for  this  purpose. 
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Specifically,  for  example,  by  using  a  glass  powder  having  the  following  composition  as  represented  by 
weight  %,  it  is  possible  to  obtain  a  ceramic  color  composition  which  provides  high  efficiency  for  the 
production  of  a  sheet  glass  for  a  vehicle  window  glass. 

Si02  13-29 
AI2O3  +  La203  0.1-5 
PbO  50-75 
Ti02  +  Zr02  +  Sn02  4-20 
B203  0-6 
Li20  +  Na20  +  K20  0-5 
MgO  +  CaO  +  SrO  +  BaO  0-5 
P205  0-5 
F  0-2 

75 
There  is  no  particular  restriction  as  to  the  particle  size  of  this  glass  powder.  However,  the  average 

particle  size  is  preferably  at  most  30  urn. 
The  reasons  why  a  devitrifiable  glass  powder  having  the  above  composition  is  preferred,  are  as  follows. 
Si02:  This  is  a  glass  network  former  and  is  essential  to  control  the  chemical,  thermal  and  mechanical 

20  properties.  If  the  amount  is  less  than  13  wt%,  the  chemical  durability  tends  to  be  poor,  such  being 
undesirable.  If  the  amount  exceeds  29  wt%,  the  glass  softening  point  tends  to  be  too  high  to  accomplish 
baking  onto  the  glass  surface  at  a  desired  bending  temperature.  The  amount  is  preferably  from  15  to  27 
wt%. 

Al203  +  La203:  These  materials  are  essential  for  improving  the  chemical  durability.  If  the  amount  is 
25  less  than  0.1  wt%,  no  adequate  effects  will  be  obtained.  If  the  amount  exceeds  5  wt%,  the  softening  point 

of  glass  tends  to  increase,  whereby  baking  at  a  desired  temperature  will  be  difficult.  The  amount  is 
preferably  from  0.5  to  4  wt%. 

PbO:  This  is  essential  as  a  flux  component  and  a  devitrifying  component.  If  the  amount  is  less  than  50 
wt%,  the  glass  softening  point  tends  to  be  too  high,  such  being  undesirable.  If  the  amount  exceeds  75  wt%, 

30  the  chemical  durability  tends  to  be  poor,  such  being  undesirable.  The  amount  is  preferably  from  52  to  73 
wt%. 

Ti02  +  Zr02  +  Sn02:  These  materials  are  essential  for  improving  the  devitrification  and  chemical 
durability.  If  the  amount  is  less  than  4  wt%,  devitrification  tends  to  be  difficult  at  a  desired  temperature 
range,  such  being  undesirable.  If  the  amount  exceeds  20  wt%,  devitrification  occurs  during  the  melting  of 

35  glass,  such  being  undesirable.  The  amount  is  preferably  from  6  to  18  wt%. 
B203:  This  is  not  an  essential  component,  but  may  be  incorporated  in  an  amount  of  up  to  6  wt%  as  a 

flux  component.  If  the  amount  exceeds  6  wt%,  the  chemical  durability  tends  to  be  poor,  such  being 
undesirable. 

Li20  +  Na20  +  K20:  These  materials  are  not  essential  components,  but  may  be  incorporated  in  an 
40  amount  of  up  to  5  wt%  as  flux  components.  If  the  amount  exceeds  5  wt%,  the  thermal  expansion  coefficient 

tends  to  be  large,  such  being  undesirable. 
MgO  +  CaO  +  SrO  +  BaO:  These  materials  are  not  essential  components,  but  may  be  incorporated  in 

an  amount  of  up  to  5  wt%  for  the  purpose  of  improving  the  solubility  and  controlling  the  thermal  expansion 
coefficient.  If  the  amount  exceeds  5  wt%,  the  chemical  durability  tends  to  be  poor. 

45  P205:  This  may  be  incorporated  in  an  amount  of  up  to  5  wt%  for  the  purpose  of  improving  the  chemical 
durability  (particularly  the  acid  resistance).  If  the  amount  exceeds  5  wt%,  devitrification  tends  to  take  place 
during  the  melting  of  glass,  such  being  undesirable. 

F:  This  may  be  incorporated  in  an  amount  of  up  to  2  wt%  for  the  purpose  of  improving  the  chemical 
durability  (particularly  the  acid  resistance).  If  the  amount  exceeds  2  wt%,  devitrification  tends  to  take  place 

50  during  the  melting  of  glass,  such  being  undesirable. 
Such  a  glass  powder  is  a  devitrifiable  glass,  which  precipitates  large  amounts  of  lead  titanate  and  lead 

silicate  as  main  crystals  in  a  temperature  range  of  from  570  to  700  0  C.  Such  a  temperature  range 
corresponds  to  a  temperature  range  for  bending  treatment  of  soda  lime  silica  sheet  glass  for  vehicle  glass. 
Accordingly,  if  the  above-mentioned  devitrifiable  glass  powder  is  coated  on  a  desired  portion  of  a  sheet 

55  glass,  and  the  sheet  glass  is  subjected  to  heat  bending,  the  glass  powder  will  be  devitrified,  and  the 
apparent  viscosity  will  be  high,  whereby  adhesion  to  the  press  mold  of  the  bending  apparatus  can  be 
avoided. 

If  the  content  of  the  heat  resistant  pigment  among  the  inorganic  components  of  the  composition  of  the 
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present  invention  is  less  than  4  wt%,  a  color  of  a  desired  density  tends  to  be  hardly  obtainable.  On  the 
other  hand,  if  it  exceeds  40  wt%,  the  glass  powder  content  tends  to  be  so  little  that  baking  to  the  sheet 
glass  tends  to  be  poor.  Such  a  pigment  may  be  the  same  as  used  for  conventional  ceramic  color 
compositions  and  includes,  for  example,  an  oxide  of  copper  chromium,  an  oxide  of  iron  manganese,  an 

5  oxide  of  iron  and  an  oxide  of  titanium.  Further,  a  material  which  has  been  commonly  used  as  a  filler  such  as 
alumina,  silica  or  zircon  may  also  be  included  in  the  above  heat  resistant  pigment,  although  such  a  filler 
does  not  present  a  color. 

For  the  composition  of  the  present  invention,  it  is  important  that  it  contains,  as  the  inorganic 
components,  not  only  the  glass  powder  and  the  heat  resistant  pigment  but  also  a  predetermined  amount  of 

io  a  powder  of  a  boride,  nitride,  a  carbide  or  a  mixture  thereof,  as  an  essential  component,  whereby  for  the 
first  time,  the  effect  for  preventing  migration  of  silver  intended  by  the  present  invention  can  be  accom- 
plished. 

The  content  of  the  boride,  the  nitride,  the  carbide,  lead  sulfide  or  a  mixture  thereof  in  the  inorganic 
components  of  the  composition  of  the  present  invention  is  preferably  from  1  to  30  wt%  in  a  total  amount.  If 

is  the  total  amount  is  lower  than  1  wt%,  no  adequate  effect  for  preventing  migration  of  silver  tends  to  be 
obtainable.  On  the  other  hand,  if  it  exceeds  30  wt%,  the  amount  of  the  glass  powder  tends  to  be  low, 
whereby  baking  to  the  blank  sheet  glass  tends  to  be  inadequate.  In  the  present  invention,  such  boride, 
nitride  and  carbide  include  solid  solutions  of  carbonitride  and  borocarbide  in  their  scopes. 

A  material  within  this  scope  has  the  effect  for  preventing  migration  of  silver.  As  such  a  boride, 
20  lanthanum  boride,  zirconium  boride  or  titanium  boride  may,  for  example,  be  mentioned.  As  the  nitride, 

silicon  nitride,  aluminum  nitride  or  titanium  nitride,  may,  for  example,  be  mentioned.  As  the  carbide,  silicon 
carbide,  boron  carbide  or  titanium  carbonitride  may  be  mentioned.  Among  them,  titanium  boride,  nitride, 
carbide  and  carbonitride  as  well  as  boron  carbide  present  particularly  high  effects.  There  is  no  particular 
restriction  as  to  the  purities  and  the  manner  of  their  production.  However,  the  smaller  the  particle  size,  the 

25  higher  the  effect  for  preventing  migration  of  silver.  Therefore,  the  average  particle  size  is  preferably  at  most 
30  urn. 

The  ceramic  color  composition  of  the  present  invention  is  prepared  into  a  paste  by  uniformly  dispersing 
and  kneading  the  predetermined  amounts  of  the  above  inorganic  components  and  an  organic  vehicle.  Here, 
this  organic  vehicle  may  be  the  one  prepared  by  dissolving  a  polymer  such  as  ethyl  cellulose,  an  acrylate 

30  resin,  a  styrene  resin  or  a  phenol  resin  in  a  solvent  such  as  a-terpineol,  butylcarbitol,  an  acetate  or  a 
phthalate. 

A  sheet  glass  employing  such  a  ceramic  color  composition,  may  be  produced  as  follows. 
The  above-mentioned  various  inorganic  components  of  the  present  invention  and  the  organic  vehicle 

are  thoroughly  kneaded  to  prepare  a  ceramic  color  paste.  The  viscosity  of  this  ceramic  color  paste  is 
35  preferably  at  a  level  of  from  2,000  to  200,000  poise  from  the  viewpoint  of  operation  efficiency. 

Then,  as  shown  in  Figure  1,  this  ceramic  color  paste  is  screen-printed  to  form  a  ceramic  color  paste 
layer  at  a  predetermined  portion  on  the  surface  of  a  blank  sheet  glass. 

To  produce  a  sheet  glass  for  a  vehicle  window  glass,  a  ceramic  color  paste  layer  3  having  a  thickness 
of  from  5  to  50  urn  and  a  width  of  from  10  to  200  mm,  is  formed  along  the  periphery  2  on  the  surface  of  a 

40  blank  sheet  glass  1.  Then,  this  ceramic  color  paste  layer  3  is  dried.  Such  drying  may  be  conducted  at  room 
temperature.  However,  by  heating  at  a  temperature  of  from  100  to  200  °C  for  from  0.5  to  20  minutes,  the 
productivity  can  be  improved.  Further,  drying  may  be  facilitated  by  irradiating  ultraviolet  rays. 

Then,  to  form  on  the  sheet  glass  surface  an  electric  heater  for  removal  of  fogging,  a  silver  paste  is 
printed  on  at  least  a  part  of  the  ceramic  color  paste  layer  3  so  that  the  ceramic  color  paste  layer  and  the 

45  silver  paste  layer  are  partially  overlapped.  In  the  embodiment  shown  in  Figure  1,  busbars  4  for  the  electric 
heater  were  sealed  by  the  ceramic  color  paste  so  that  the  busbars  4  are  not  visible  from  outside  the 
vehicle,  and  a  plurality  of  linear  heater  lines  5  are  formed  between  the  busbars  4. 

Such  a  silver  paste  may  be  the  one  prepared  by  mixing  the  above-mentioned  organic  vehicle  with 
inorganic  components  comprising  from  80  to  95  wt%  of  a  silver  powder  and  from  5  to  20  wt%  of  a  glass 

50  powder. 
In  the  case  of  a  vehicle  window  glass,  a  silver  paste  layer  having  a  thickness  of  from  5  to  30  urn  and  a 

width  of  from  1  to  30  mm,  may  be  used.  Usually,  a  silver  paste  is  printed  in  a  predetermined  pattern  to 
form  antenna  lines,  heater  lines  or  lead  lines,  also  on  the  site  where  no  ceramic  color  paste  layer  is  present, 
i.e.  on  the  surface  of  the  sheet  glass.  Then,  the  silver  paste  layer  is  dried  and  then  baked  to  obtain  a  sheet 

55  glass  having  a  ceramic  color  layer  and  a  silver  layer  formed  on  the  sheet  glass. 
This  baking  is  conducted  under  such  conditions  that  the  organic  vehicle  in  the  paste  will  be  removed, 

and  the  glass  powder  is  baked  to  the  substrate  glass.  When  the  sheet  glass  is  made  of  usual  soda  lime 
silica,  such  baking  can  be  accomplished  by  maintaining  a  temperature  of  from  550  to  750°  C  for  from  0.5  to 

4 
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30  minutes.  When  a  sheet  glass  for  a  vehicle  window  glass  is  to  be  produced,  it  is  preferred  from  the 
viewpoint  of  improvement  of  the  productivity  to  conduct  heating  for  bending  operation  or  at  least  a  part  of 
the  bending  operation  at  the  same  time  as  the  above  baking  step.  Specifically,  it  is  preferred  that  during  the 
heating  step  for  the  above  baking,  the  sheet  glass  is  heated  for  the  subsequent  second  bending  operation 

5  or  subjected  to  gravity  bending.  Then,  as  the  case  requires,  this  sheet  glass  is  subjected  to  press  bending, 
sag  bending  or  airfoam  bending. 

Now,  the  present  invention  will  be  described  in  further  detail  with  reference  to  Examples.  However,  it 
should  be  understood  that  the  present  invention  is  by  no  means  restricted  by  such  specific  Examples. 

w  EXAMPLE  1 

A  glass  powder  having  the  composition  and  particle  size  distribution  as  identified  in  Table  1,  a  heat 
resistant  black  pigment  (an  oxide  of  copper  chromium,  #9510,  manufactured  by  Dainichi  Seika  Kogyo  K.K.) 
and  a  boride,  a  nitride,  a  carbide  or  a  mixture  thereof,  were  mixed  at  the  blending  ratio  as  identified  in 

75  Tables  2  and  3.  To  80  parts  by  weight  of  this  powder  mixture,  20  parts  by  weight  of  an  a-terpineol  solution 
having  10  wt%  of  ethyl  cellulose  dissolved  therein  was  added,  the  mixture  was  kneaded  and  uniformly 
dispersed  by  a  three  roll  mill  to  adjust  it  to  a  desired  paste  viscosity  to  obtain  a  ceramic  color  composition 
in  a  paste  form. 

This  paste  was  screen-printed  on  a  blank  sheet  glass  of  common  soda  lime  silica  to  form  a  ceramic 
20  color  paste  layer  having  a  thickness  of  about  30  urn.  Then,  the  printed  layer  was  heated  at  100°C  for  5 

minutes,  followed  by  drying.  Then,  a  silver  paste  was  printed  so  that  it  overlaps  the  ceramic  color  paste 
layer,  followed  by  drying.  The  printed  blank  sheet  glass  was  introduced  into  an  electric  furnace  maintained 
at  700  °  C  and  heated  for  4  minutes  for  baking  to  obtain  a  sheet  glass  having  a  ceramic  color  layer  and  a 
silver  layer. 

25  The  baked  sheet  glass  was  measured  by  a  calorimeter  (CR200,  manufactured  by  Minolta  Camera  Co., 
Ltd.)  from  the  non-printed  side.  The  color  difference  of  the  lap-printed  portion  was  determined  using  as  a 
standard  the  portion  where  no  silver  paste  was  lap-printed  within  the  area  where  the  ceramic  color 
composition  was  printed.  The  results  of  this  evaluation  are  shown  in  Tables  2  and  3.  Here,  the  smaller  the 
color  difference,  the  better  the  suppression  of  the  amber  color  development  due  to  migration  of  silver. 

30  When  AE  was  1.5  or  less,  no  difference  in  the  color  was  visually  observed,  and  no  distinction  was  possible 
by  visual  observation. 

Table  1 

Composition  of  glass  (wt%)  PbO:  65 
Si02:  20 
Ti02:  10 
B203:  4 
Na20:  1 

Particle  size  distribution  of  glass  powder  Less  than  5  urn:  75% 
5  -  10  urn:  20% 
10-20  urn:  5% 

45 
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EXAMPLE  2 

70  wt%  of  a  glass  powder  having  the  composition  and  particle  size  distribution  as  identified  in  Table  1  , 
20  wt%  of  a  heat  resistant  black  pigment  (an  oxide  of  copper  chromium,  #9510,  manufactured  by  Dainichi 
Seika  Kogyo  K.K.)  and  10  wt%  of  lead  sulfide  (reagent,  manufactured  by  Kishida  Kagaku  K.K.)  were  mixed. 
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To  80  parts  by  weight  of  this  powder  mixture,  20  parts  by  weight  of  an  a-terpineol  solution  having  10  wt% 
of  ethyl  cellulose  dissolved  therein,  was  added,  and  the  mixture  was  kneaded  and  uniformly  dispersed  by  a 
three  roll  mill  to  adjust  it  to  a  desired  paste  viscosity  to  obtain  a  ceramic  color  composition  of  a  paste  form. 

Using  this  composition,  a  sheet  glass  having  a  ceramic  color  layer  and  a  silver  layer  formed  thereon 
5  was  prepared  in  the  same  manner  as  in  Example  1  .  With  respect  to  this  sheet  glass,  the  color  difference  of 

the  portion  where  the  silver  paste  was  lap-printed,  was  obtained  in  the  same  manner  as  in  Example  1, 
whereby  the  color  difference  was  found  to  be  1  .2. 

EXAMPLE  3 
10 

The  preparation  of  the  paste,  printing  and  baking  were  conducted  in  the  same  manner  as  in  Example  1 
except  that  a  powder  mixture  obtained  by  mixing  77  wt%  of  the  glass  powder,  20  wt%  of  the  heat  resistant 
black  color  pigment  and  3  wt%  of  lead  sulfide,  was  used.  This  baked  sheet  glass  was  visually  observed 
from  the  non-printed  side,  whereby  with  respect  to  the  area  where  the  ceramic  color  composition  was 

is  printed,  there  was  no  difference  in  the  color  and  no  distinction  was  possible  between  the  portion  where  the 
silver  paste  was  lap-printed  and  the  portion  where  no  silver  paste  was  lap-printed. 

Further,  the  color  difference  of  the  portion  where  the  silver  paste  was  lap-printed,  was  measured  in  the 
same  manner  as  in  Example  1  ,  whereby  the  color  difference  was  found  to  be  1  .2. 

20  EXAMPLE  4 

The  preparation  of  the  paste,  printing  and  baking  were  conducted  in  the  same  manner  as  in  Example  1 
except  that  a  powder  mixture  prepared  by  mixing  60  wt%  of  the  glass  powder,  20  wt%  of  the  heat  resistant 
black  color  pigment  and  20  wt%  of  lead  sulfide,  was  used.  This  baked  sheet  glass  was  visually  observed 

25  from  the  non-printed  side,  whereby  with  respect  to  the  area  where  the  ceramic  color  composition  was 
printed,  there  was  no  difference  in  the  color  and  no  distinction  was  possible  between  the  portion  where  the 
silver  paste  was  lap-printed  and  the  portion  where  no  silver  paste  was  lap-printed. 

Further,  the  color  difference  of  the  portion  where  the  silver  paste  was  lap-printed,  was  measured  in  the 
same  manner  as  in  Example  1  ,  whereby  the  color  difference  was  found  to  be  1  .3. 

30  When  lap-printed  with  a  silver  paste,  the  ceramic  color  composition  of  the  present  invention  effectively 
prevents  migration  of  silver  during  the  baking,  whereby  amber  color  development  can  be  prevented. 

Further,  according  to  the  present  invention,  it  is  possible  to  produce  a  sheet  glass  having  an  excellent 
appearance  free  from  such  amber  color  development,  particularly  a  vehicle  window  glass  having  an 
excellent  appearance. 

35 
Claims 

1.  A  ceramic  color  composition  comprising,  as  inorganic  components,  from  40  to  95  wt%  of  a  glass 
powder,  from  4  to  40  wt%  of  a  heat  resistant  pigment  powder  and  from  1  to  30  wt%  of  a  boride,  a 

40  nitride,  a  carbide,  lead  sulfide  or  a  mixture  thereof. 

2.  The  ceramic  color  composition  according  to  Claim  1  ,  wherein  the  boride,  the  nitride  or  the  carbide  is  a 
titanium  compound. 

45  3.  The  ceramic  color  composition  according  to  Claim  1,  wherein  the  boride  or  the  carbide  is  boron 
carbide. 

4.  A  process  for  producing  a  sheet  glass,  which  comprises  preparing  a  ceramic  color  paste  containing  a 
ceramic  color  composition  of  Claim  1  ,  2  or  3,  forming  a  layer  of  said  ceramic  color  paste  on  a  part  of  a 

50  blank  sheet  glass  surface,  forming  a  layer  of  a  silver  paste  to  cover  at  least  a  part  of  the  layer  of  said 
ceramic  color  paste,  followed  by  heating  and  baking,  to  obtain  a  sheet  glass  having  a  ceramic  color 
layer  laminated  on  a  part  of  the  blank  sheet  glass  surface  and  a  silver  layer  laminated  on  at  least  a  part 
of  the  ceramic  color  layer. 

55  5.  A  process  for  producing  a  sheet  glass  for  a  vehicle  window  glass,  which  comprises  preparing  a  ceramic 
color  paste  containing  a  ceramic  color  composition  of  Claim  1  ,  2  or  3,  forming  a  layer  of  said  ceramic 
color  paste  on  a  part  of  a  blank  sheet  glass  surface,  forming  a  layer  of  a  silver  paste  to  cover  at  least  a 
part  of  the  layer  of  said  ceramic  color  paste,  followed  by  heating  and  baking,  to  obtain  a  sheet  glass  for 

8 
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a  vehicle  window  glass,  having  a  ceramic  color  layer  laminated  on  a  part  of  the  blank  sheet  glass 
surface  and  a  silver  layer  laminated  on  at  least  a  part  of  the  ceramic  color  layer. 

The  process  according  to  Claim  4  or  5,  wherein  at  least  a  part  of  bending  processing  is  applied  to  the 
blank  sheet  glass  in  the  baking  step. 
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